Abstract: Objectives: To investigate the subjective well-being of patients with newly diagnosed multiple myeloma who were treated in a tandem transplantation programme. Methods: Fifty-one patients participated in the prospective, longitudinal questionnaire study. The EORTC QLQ-C30 and the EuroQol-5D were administered 2 wk after completion of vincristine, adriamycin and dexamethason/vincristine, adriamycin and methyl prednison (VAD/VAMP) chemotherapy, both at hospital discharge after treatment with high-dose melphalan (HDM) and 1 month after this hospital discharge, at hospital admission, at the day of hospital discharge for peripheral stem cell transplantation (PSCT) and at 6 and 12 months following discharge after PSCT. Results: Overall, patientsÕ functioning improved during treatment and follow-up, with significant decreases shortly following PSCT. Shortly after HDM and PSCT, patients reported a considerable increase in levels of soreness in the mouth (+26/+36 points on a scale ranging form 0 to 100; P < 0.01), change of taste (+23/+21 points; P < 0.05/ NS), nausea/vomiting (+26/+27 points; P < 0.01/< 0.05), appetite loss (+40/+43 points; P < 0.001) and diarrhoea (+25/+36 points; P < 0.01). However, none of these symptoms persisted during followup. Conclusion: The intensive treatment programme was subjectively being well tolerated by the majority of patients. The duration of declined quality of life after administration of HDM seemed to be short. The duration of subjective recovery after PSCT remained uncertain, but in any case was present at the 6 month follow-up. Together with the rather good results in survival, the evaluation of quality of life invites further exploration of double transplantations in multiple myeloma. major survival differences between existing treatments, quality of life should be an important consideration in the choice of treatment.
In an attempt to improve prognosis in myeloma, several studies are now being performed using Ôtotal therapyÕ as an approach. This involves a strategy of two (or more) high-dose therapy and rescue procedures (11) (12) (13) . In the VU University Medical Centre, Amsterdam, such a double-transplant treatment programme has been applied for several years. We explore a protocol using vincristine, adriamycin and dexamethason (VAD) induction therapy, followed by high-dose melphalan (HDM) (140 mg/m 2 ) and whole blood stem cells. Thereafter, stem cells are harvested by leucapheresis and a second stem cell transplantation is performed after busulphan (16 mg/kg) and cyclophosphamide (120 mg/kg). For those patients who progress to the second transplantation, the median overall survival is 84 months (range 14-152), rated from the time of diagnosis (14) .
The aim of the current quality of life study was to evaluate the subjective well-being of patients participating in this intensive double transplantation programme.
Methods

Study population
All patients scheduled for intensive treatment of multiple myeloma in the VU University Medical Centre, Amsterdam, the Netherlands between March 1997 and December 1998 were requested to participate in the quality of life study. In addition, the collaboration was asked of patients who already started treatment, but who had not yet passed the last two measurement points for quality of life. The total study population for quality of life consisted of 51 patients: 35 patients from the start of the protocol and 16 patients who took in later. These latter patients all started treatment between March 1995 and September 1996.
All patients referred to the hospital who were <65 yr of age with or without prior treatment for multiple myeloma were eligible for the intensive treatment programme. Exclusion criteria were severely abnormal cardiac or pulmonary function, serum creatinin above 250 lmol/L, serum bilirubin above 35 lmol/L, alanine-aminotransferase (ALAT) and/or aspartate-aminotransferase (ASAT) above four times normal, other severe non-haematological disease, or refusal to participate.
All patients were scheduled for the following treatment protocol: two courses of VAD or vincristine, adriamycin and methyl prednison (VAMP) chemotherapy, HDM followed by transplantation of whole blood, collection of r-met Hu G-CSF mobilised peripheral blood progenitor cells by leukapheresis and finally high-dose chemotherapy (busulfan/cyclophosphamide) followed by reinfusion of the previously collected peripheral stem cells (PSCT) (14) .
The VU University Medical Centre is an academic hospital and the haematologists have a consultation function for several local hospitals. The policy of the haematologists is to treat referred patients in the academic hospital when needed, but in the referring hospital when possible. Because VAD/VAMP chemotherapy can be given safely in a non-academic hospital, most patients started their treatment in a local hospital.
The questionnaire
Both the EORTC QLQ-C30 and the EuroQol 5-D were used in this study. The EORTC QLQ-C30 (15) is a cancer-specific questionnaire. It consists of five functional scales (physical, role, emotional, cognitive and social functioning), three symptom scales (fatigue, pain and nausea/vomiting), six single items (dyspnoea, appetite loss, sleep disturbance, constipation, diarrhoea and financial impact of disease) and one global health and quality of life scale. All scores can be linearly transformed into a scale ranging from 0 to 100. Higher scores on the functioning scales represent higher levels of functioning, whereas higher scores on the symptom scales represent a higher level of complaints. The questionnaire is available in many languages and its reliability and validity in myeloma patients has been proven in a large Scandinavian study (16) . At the time the current study started, there was not yet a myeloma specific module of the EORTC questionnaire available. Therefore, some disease and treatment specific items were added by the researchers. These items were formulated in collaboration with haematologists and tested on a limited number of patients for clarity and relevance in another study in myeloma patients performed by the institute for Medical Technology Assessment (iMTA). The items are presented in Appendix and had the same format as the items of the EORTC QLQ-C30.
The EuroQol-5D was included in this study because of its ability to express health related quality of life in one summarised number, which can be used as a utility value in economic evaluations. It is a generic instrument, which measures five dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression (17) . In the descriptive part the patient is required to rate his or her health on each of the five dimensions by checking one of the three levels of severity: no problems, some/moderate problems or severe problems. The EQ-5D Index assigns a preference Quality of life in multiple myeloma value (utility) to each health state generated by the descriptive part of the questionnaire. The preference weights used in this study have been obtained from a sample of the general population in the UK by using the time trade-off procedure (18) .
Data collection
Seven time points for measurement of quality of life were defined:
1 baseline ¼ 2 wk after completion of VAD/ VAMP therapy; 2 the day of hospital discharge after HDM; 3 1 month after hospital discharge following HDM; 4 the day of hospital admission for PSCT; 5 the day of hospital discharge following PSCT; 6 6 months after hospital discharge following PSCT; 7 12 months after hospital discharge following PSCT.
Unfortunately, the fact that most patients started their treatment in a diversity of local hospitals made a pretreatment measurement too complicated. The questionnaires were either handed to the patients on the hospital ward in case they were hospitalised or mailed to the patientsÕ home. Reminders were sent when questionnaires were not returned within 1 month.
Statistical methods
The paired-samples t-test was used to examine whether there were significant changes in quality of life during treatment and follow-up, compared with baseline values. Thus, the main analyses were only based on the patients who completed the baseline questionnaire. To investigate whether the QoL of these patients differed from the patients who failed to complete the baseline questionnaire, absolute scores of both groups on all the other time-points were compared by using the student's t-test.
Differences of 10 points or more on the 0-100 scale were considered to be clinically relevant (19, 20) . Changes in scores of <10 points were supposed not to be relevant and therefore not statistically tested. The statistical software SPSS for windows version 10.0 was used.
Results
Of the 36 patients who entered the treatment programme between March 1997 and December 1998, one refused to take part in the quality of life study. This patient found the completion of the questionnaires too much a burden.
The mean age of the participants at the start of treatment was 53 yr (median 54; range 31-65). Patient characteristics and remission status after treatment are shown in Table 1 .
The mean duration of the whole treatment programme from start VAD/VAMP until hospital discharge after PSCT for patients who completed the whole programme was about 12 months. Eleven patients never proceeded to PSCT because of disease progression (n ¼ 4), insufficient recovery after HDM (n ¼ 1), patient refusal (n ¼ 2), anticoagulant therapy (n ¼ 1) or insufficient harvest of stem cells (n ¼ 3).
Response to questionnaires
A total of 205 questionnaires was completed. The response rate varied from 71% after VAD/VAMP to 98% at hospital discharge following HDM. The number of completed questionnaires at each point in time is shown in Table 2 .
The response rate was calculated as the proportion of completed questionnaires of the total number that had to be filled out at each timepoint. Reasons for non-applicability were:
• patient had already passed this time point when he/she entered the study:
T7; • patient did not proceed to PSCT: n ¼ 11 at T4, T5, T6 and T7.
Reasons for missing questionnaires were logistical problems for the measurement after VAD/VAMP (because of treatment in local hospitals), questionnaires were not handed to the patient at the hospital ward (n ¼ 15) or refusal by the patient (n ¼ 18).
An overview of the available quality of life questionnaires and patterns of missing data is given in Table 3 .
From Table 3 it can be read that the number of patients who could be included in the main analysis (change scores from baseline) declines from 24 1 month after hospital discharge for HDM to 12 at 12 months following discharge after PSCT. These small numbers of patients reduce the likeliness of statistical significance, even for relatively large differences in change scores.
The EORTC QLQ-C30
High-dose melphalan did not seem to have a major impact on patientsÕ functioning scores in the shortterm. At the time of hospital discharge (at a median of 17 d after administration of HDM) the level of Uyl-de Groot et al.
functioning was comparable to that at baseline. One month after discharge, even a significant improvement in physical (P < 0.01), role (P < 0.05) and social (P < 0.05) functioning was reported. At the time of admission for PSCT (at a median time of 9 months after HDM) a further improvement in global quality of life (P < 0.05) was seen. As could be expected, an enormous decline in the level of functioning was observed by the time of discharge following PSCT. At 6 and 12 months after PSCT, physical, role and social functioning were higher than at baseline.
Regarding the symptoms measured by the QLQ-C30, there was a considerable increase in levels of appetite loss (P < 0.01), diarrhoea (P < 0.01) and nausea/vomiting (P < 0.01) after the administration of HDM and after PSCT. These symptoms did not persist during follow-up. Mean change scores from baseline for selected variables are presented in Table 4 .
Treatment and disease specific items
After VAD/VAMP, patients complained most about diminished sexual interest (mean absolute score ¼ 52), pain in the back (mean absolute score ¼ 43) and bone pain (mean absolute score ¼ 35). Although diminished sexual interest showed a mean decrease of 22 points (NS) at 12 months follow-up, the problem remained present in many patients.
Once patients had received HDM, the level of bone pain declined significantly (P < 0.05). However, this decline did not remain to this extent during further treatment and follow-up. Pain in the back also showed a decline, but the mean change score was only significant shortly after HDM and PSCT and the mean absolute score was still 32 after 12 months of follow-up.
The intensity of soreness in the mouth (P < 0.01) and change of taste (P < 0.05) increased after administration of HDM and after PSCT, but most patients were no longer bothered by these symptoms at 1 month after HDM and at 6 months after PBCT. Mean change scores for selected symptoms are shown in Table 4 and in Fig. 1 .
EuroQol utilities
At baseline, the combination of problems on the five EuroQol dimensions correspond to a mean 
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health utility index of 0.52 on a scale ranging from 0 (death) to 1 (full health). An increase in mean utility is observed from the time point 1 month after discharge onwards, with a temporary decrease at hospital discharge after PSCT and a maximum increase of 0.17 at 12 months follow-up (P ¼ 0.06).
Absolute QoL values
To check whether there were differences in QoL between patients who completed the baseline questionnaire and the other patients, their mean absolute scores on all dimensions and symptoms were compared at every time-point. No relevant/significant differences were observed. However, absolute scores of patients at 6 and 12 months follow-up were better than is being suggested by mean change scores from baseline in Table 4 . For example, the mean absolute score at 12 months follow-up for physical functioning is 85, whereas a mean score of 70 is suggested (mean baseline score is 50, mean change score from baseline ¼ 20). The absolute scores at baseline and 12 months follow-up are shown in Table 5 .
Discussion
In our quality of life study, we found an improvement in subjective well-being for patients who were able to complete the treatment programme. This improvement was not only found in analysing the cancer specific EORTC QLQ-C30 questionnaire and myeloma specific symptoms, but also in (generic) EuroQol-5D utilities.
This was a single centre, non-randomised study, so patient selection cannot be excluded. However, the advantage of such data is that they reflect real clinical practice. The number of patients in the main analyses was small. This was because only patients with a baseline assessment could be included to calculate change scores from baseline. The fact that mean absolute scores on all the other timepoints did not differ between patients with or without a baseline measurement, suggests that the results are also valid for the whole study population of 51 patients. The patient numbers in the analyses were further reduced by missing questionnaires. If non-response to questionnaires is selective, the results might be under-or overestimated. We have no reasons to assume that the non-response to questionnaires in our study was selective. Reasons for missing questionnaires were not always known. In any case, response to questionnaires was not related to objective disease state (remission or progressive disease). So, selection of patients in better clinical condition seems unlikely.
Unfortunately, our baseline measurement was not a pretreatment assessment. Because of logistic problems, a pretreatment measurement was not possible. Because VAD/VAMP chemotherapy is known for its rapid tumour reduction (21) , it can be assumed that pretreatment levels of quality of life were lower compared with our baseline measurement after VAD/VAMP. This means that the real Table 4 . Mean absolute scores (SD) at baseline after VAD/VAMP (baseline) and mean change scores from baseline improvement in quality of life during therapy is likely to be underestimated in our study. As expected, the largest decline in quality of life was observed at the time of hospital discharge following HDM and PSCT. These declines were obviously treatment related. Patients reported improvements at 1 month after HDM and at 6 months after PSCT. Because there were no measurements between discharge and 6 months after discharge following PSCT, more precise statements about the time to subjective recovery after PSCT cannot be made.
With low mean absolute scores at baseline and small mean change scores during treatment and follow-up, many of the disease and treatment specific symptoms we added to the questionnaire were not relevant; at least, not at the time points of measurement. By now, an official EORTC myeloma module has been developed and is being validated in a number of international studies (22) . Not surprisingly, this module has some overlapping with the items we selected.
It is difficult to compare our results with other studies. There is a lack of longitudinal studies in this patient group. In a Scandinavian study (also nonrandomised) quality of life was measured before and after high-dose melpalan with autologous blood stem-cell support (23) . Although different from our patients (only one transplantation and analysis on intention to treat basis where 78% of patients actually proceeded to HDM), the absolute EORTC QLQ-C30 scores of 12 months after start of induction therapy with VAD courses, which corresponds to a mean of 7.5 months after HDM, are comparable For the functioning scales and the EuroQol a negative change score means a deterioration in functioning/utility, whereas for the symptoms a negative change score reflects a lower level of symptoms.
with the absolute scores of our patients at 6 months after PSCT. In addition, the EORTC scores of our heavily treated patient group were not worse than those of myeloma patients in a large Nordic study who were treated with oral melphalan/prednison (16) . This is known as a much less toxic therapy, but the patients were of a higher age (median 67). Because our time points for measurement of quality of life were related to the actual treatment, we were able to gain insight into the toxicity of the various phases of treatment. In a comparative trial with analysis on intention to treat basis, fixed time points from start of treatment might be preferable, but in our explorative study the choice for treatment related time points seems valid.
Absolute scores of patients at 6 and 12 months follow-up were better than is being suggested by mean scores. This is observed in several dimensions and finds its explanation in the fact that patients who did not proceed to PSCT and 12 monts had poorer quality of life at baseline, This may imply that quality of life at diagnosis might have a prognostic value for treatment outcome. The association between baseline quality of life values and survival has already been described by Wisloff and Hjorth (24) . The number of patients in our study was too small for detailed analyses, but this topic might be interesting for future studies.
We conclude that patients who are able to complete the programme show a considerable improvement in quality of life. Because of small patient numbers many of the differences are not statistically significant, but the trend towards improved functioning and reduced symptoms is obvious. This means that the intensive treatment programme is subjectively being tolerated well in the majority of patients. Together with the rather good results in survival, the evaluation of quality of life invites to further exploring double transplantations in multiple myeloma.
